EP 1116 555 A2

) oo e NIACTIREATACHHTNTR RN
(19) o European Patent Office

Office européen des brevets (11) EP 1116 555 A2
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) Intcl7: B25B 15/04, B25B 15/02

18.07.2001 Bulletin 2001/29
(21) Application number: 00119606.2

(22) Date of filing: 07.09.2000

(84) Designated Contracting States: (72) Inventors:
ATBECHCYDEDKESFIFRGBGRIEITLILU * DeVecchis, Marco E.
MC NL PT SE Racine, WI 53403 (US)
Designated Extension States: * Gedgaudas, Walter
AL LT LV MK RO SI Kenosha, WI 53142 (US)
(30) Priority: 07.09.1999 US 390777 (74) Representative: Wehnert, Werner, Dipl.-Ing.
Patentanwilte Hauck, Graalfs, Wehnert, Déring,
(71) Applicant: Snap-on Tools Company Siemons et al
Kenosha, WI 53141-1410 (US) Mozartstrasse 23
80336 Miinchen (DE)

(54) Ratcheting composite screwdriver

(57)  An insulating ratcheting screwdriver includes connecting pin, the other end of which is press-fitted in

an elongated composite shank formed of electrically in- an axial bore in one end of a metal coupler for joining

sulating material and provided with a bit holder at a the coupler to the shank. The metal coupleris removably

working end thereof. The other end of the shank has an received in a receptacle formed in a ratchet mechanism

axial recess in which is disposed one end of a hexagonal disposed in one end of an elongated, electrically insu-
lating handle.
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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates to hand tools of
the type which are relatively non-conducting electrically
and, in particular, to ratcheting-type hand tools.

Description of the Prior Art

[0002] Thisinventionis animprovement of ratcheting-
type drivers, such as screwdrivers, of the type disclosed,
for example, in U.S. patent no. 5,437,212. Such drivers
include an elongated handle with an axial recess in one
end, in which is received a ratchet mechanism. The
ratchet mechanism defines a receptacle which remov-
ably receives one end of an associated shank. Typically,
the shank has a rectangular end portion which is mate-
ably received in a complementary portion of the recep-
tacle to engage the shank with the ratchet mechanism.
The shank is typically formed of a suitable metal, such
as steel, and may either have a working end formed in
the shape of an associated driver bit, such as a screw-
driver blade, or may carry a bit holder for receiving there-
in an associated bit. Such ratcheting drivers are not suit-
able for safe use in certain types of applications where
they may come in contact with sources of electrical pow-
er.

[0003] It is known to provide electrically insulating
hand tools with both handle and shank formed of elec-
trically insulating material. One such arrangement is dis-
closed, for example, in U.S. patent no. 5,259,277, which
discloses a tool having an electrically insulating handle
with a axial bore formed in one end thereof for receiving
an end of an associated composite shank formed of
electrically insulating material. The shank is fixedly se-
cured to the handle, as by adhesive attachment. How-
ever, such a shank is not suitable for use in a ratcheting
tool, wherein the shank must be easily removable. It
would be possible to dimension and shape the handle
end of the shank so as to have a rectangular portion
which could be mateably received in the receptacle of
an associated ratchet mechanism. However, it has been
found that the composite material of the shank of patent
no. 5,259,277 does not readily lend itself to formation
into a rectangular coupling end, nor does it have the reg-
uisite wear resistance for removable mating in a com-
plementary receptacle in a ratchet mechanism.

Summary of the Invention

[0004] Itis a general object of the invention to provide
an improved ratcheting hand tool which avoids the dis-
advantages of prior ratcheting hand tools while affording
additional structural and operating advantages.

[0005] Animportantfeature of the invention is the pro-
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vision of an electrically insulating hand tool including a
shank which is formed of electrically insulating material
and yet has the necessary wear characteristics for re-
movable engagement in the handle structure.

[0006] In connection with the foregoing feature, an-
other feature of the invention is the provision if a hand
tool of the type set forth which is of simple and econom-
ical construction.

[0007] Yet another feature of the invention is the pro-
vision of a ratcheting hand tool of the type set forth.
[0008] Inconnection with the foregoing features, a fur-
ther feature of the invention is the provision of a shank
assembly including a metal coupler for mateable en-
gagementin a handle structure, an electrically insulating
exposed portion, and a technique for effectively joining
the two.

[0009] The foregoing features are attained by provid-
ing an insulating hand tool comprising: an elongated
shank formed of an electrically insulating material and
having a handle end and a working end and a longitu-
dinal axis and afirst axial bore formed in the handle end,
a handle formed of electrically insulating material and
having an axial receptacle in one end thereof, a metal
coupler receivable in the receptacle and having a sec-
ond axial bore in one end thereof, and a hexagonal con-
necting pin having first and second ends respectively
press-fitted in the first and second bores for joining the
shank to the coupler.

[0010] The invention consists of certain novel fea-
tures and a combination of parts hereinafter fully de-
scribed, illustrated in the accompanying drawings, and
particularly pointed out in the appended claims, it being
understood that various changes in the details may be
made without departing from the spirit, or sacrificing any
of the advantages of the present invention.

Brief Description of the Drawings

[0011] For the purpose of facilitating an understand-
ing of the invention, there is illustrated in the accompa-
nying drawings a preferred embodiment thereof, from
an inspection of which, when considered in connection
with the following description, the invention, its construc-
tion and operation, and many of its advantages should
be readily understood and appreciated.

FIG. 1 is an exploded perspective view of a ratch-
eting hand tool constructed in accordance with and
embodying the features of the present invention;
FIG. 2 is an enlarged side elevational view of the
assembled tool of FIG. 1, in partial vertical section
and with portions broken away;

FIG. 3 is a further enlarged view in vertical section
taken along the line 3-3 in FIG. 2;

FIG. 4 is a further enlarged fragmentary view in ver-
tical section taken along the line 4-4 in FIG. 2; and
FIG. 5is afurther enlarged fragmentary view in ver-
tical section taken along the line 5-5 in FIG. 2.



3 EP 1 116 555 A2 4

Description of the Preferred Embodiment

[0012] Referring to FIGS. 1, 2 and 5, there is illustrat-
ed a hand tool, generally designated by the numeral 10,
constructed in accordance with the present invention.
The hand tool 10 is in the form of a ratcheting screw-
driver, but it will be appreciated that the principles of the
present invention would be applicable to other types of
ratcheting drivers and other types of hand tools. The
hand tool 10 includes an elongated handle 11, which is
preferably formed of a suitable electrically insulating
material, such as a suitable plastic material. The handle
10 may have an axial bore formed in the rear end thereof
to define a storage compartment (not shown) closed by
a removable cap 13. Preferably, the handle 11 has an
axial bore 14 formed in the forward end thereof, in which
is received a metal insert 15, which may be of the type
disclosed in U.S. patent no. 4,777,852. The insert 15
has an axial bore 16 formed in the forward end thereof
for receiving therein a ratchet mechanism, generally
designated by the numeral 20, which may be of the type
disclosed in the aforementioned U.S. patent no.
4,777,852. More specifically, the ratchet mechanism
preferably includes an annular gear 21 rotatably mount-
ed in the bore 16 coaxially therewith. The gear 21 de-
fining an axial receptacle 22 which is circularly cylindri-
cal in transverse cross section over most of its length,
but is provided with a square end portion 23 at the rear
end thereof.

[0013] Preferably, the insert 15 projects forwardly of
the front end of the handle 11 and receives thereover a
generally cup-shaped control cap 25, which has aninner
core 26 and an outer cover 27 formed of a suitable elec-
trically insulating material defining a generally cylindri-
cal skirt portion 28. The cap 25 has a circular end wall
which has centrally formed therethrough an axial bore
29. Preferably, the control cap 29 is rotatable relative to
the handle 11 and the insert 15 for shifting the ratchet
mechanism 20 between forward and reverse conditions,
all asis described in greater detail in the aforementioned
U.S. patent no. 4,777,852, the disclosure of which is in-
corporated herein by reference.

[0014] The hand tool 10 also includes a shaft assem-
bly, generally designated by the numeral 30, which in-
cludes a metal coupler 31, a composite shank 40 and a
coupling pin 50 joining the coupler 31 to the shank 40.
Referring to FIGS. 4 and 5, the coupler 31 has a cylin-
drical main body portion 32 provided at the rear end
thereof with an engagement end 33, which is substan-
tially square in transverse cross section. The coupler 31
is dimensioned to be received in the receptacle 22 of
the gear 21 with the engagement end 33 being mateably
received in the square end portion 23 of the receptacle
22, as is shown in FIGS. 2 and 5. The cylindrical body
32 of the coupler 31 has a circular end face 35 in which
is formed an axial bore 36, which is preferably circularly
cylindrical in transverse cross section having a diameter
D1 (see FIG. 4).
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[0015] Referring also to FIG. 3, the composite shank
40 may of the type disclosed in the aforementioned U.
S. patent no. 5,259,277, the disclosure of which is also
incorporated herein by reference. More specifically, the
shank 40 may have a solid, electrically insulating core
formed of pultruded polyester/glass material and an out-
er layer of glass/epoxy structure applied over the core
along its entire length. The shank 40 is substantially cir-
cularly cylindrical in transverse cross section, having a
circular end face 41 at a handle end thereof provided
with a beveled edge, as at 41a. Formed in the end face
41 is an axial bore orrecess 42, which is circularin trans-
verse cross section and has a predetermined diameter
D2 (see FIG. 3), which is preferably substantially the
same as the diameter D1 of the bore 36 in the coupler
31. The shank 40 has a working end 43 which is prefer-
ably provided with a reduced-diameter tip 44 to facilitate
coupling to an associated bit holder 45, which may
formed of a suitable metal. More specifically, the bit
holder 45 preferably has an axial recess 46 formed in
the rear end thereof adapted to receive the reduced tip
44 of the shank 40 therein for fixed attachment thereto,
as by the use of a suitable adhesive. The forward end
of the bit holder 45 has formed axially therein a socket
47, which may be hexagonal in transverse cross section
for removably receiving therein an associated bit 55. An
elongated plastic sleeve 48 fits over the bit holder 45
and the adjacent end of the shank 40.

[0016] The coupling pin 50 is formed of a suitable ma-
terial, such as a hard steel, and is preferably hexagonal
in transverse cross section having flats 51 intersecting
at corners 52, the pin 50 having an across-corners di-
mension C (see FIGS. 3 and 4), which is preferably
slightly greater than either of the diameters D1 or D2.
[0017] In assembly, one end of the coupling pin 50 is
press-fitted in the axial bore 36 of the coupler 31, while
the other end of the coupling pin 50 is press fitted in the
axial bore 42 of the shank 40. The length of the pin 50
and the depths of the bores 36 and 42 are such that the
parts can be joined together with the end faces 35 and
41 of the coupler 31 and shank 40 being disposed in
abutting contact with each other, as shown in FIG. 2.
Preferably, the coupler 31 has a length such that, when
it is fully seated in the receptacle 22 of the ratchet mech-
anism 20, the end face 35 thereof does not project axi-
ally outwardly beyond the end of the control cap 25. Sim-
ilarly, the bit holder 45 does not project axially outwardly
beyond the forward end of the sleeve 48. Thus, when
the parts are assembled in the manner illustrated in FIG.
2, there is no exposed metal of the hand tool 10. Thus,
the only exposed metal is the bit 55, which is adapted
to be received in the bit holder 45 of the handle 10 for
rotational driving thereby, all in a known manner.
[0018] It is a significant aspect of the present inven-
tion that the shaft assembly 30 provides a good electri-
cally insulating shank construction while, at the same
time, having a metal coupler 31 which has the wear re-
sistance characteristics sufficient to stand up to repeat-
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ed insertion and removal in the ratchet mechanism 20
and rotational engagement therewith. The use of the
press-fitted coupling pin 50 permits a firm, rigid, non-
rotational coupling between the coupler 31 and the
shank 40, despite the dissimilarity of the materials there-
of.

[0019] While the coupling pin 50 is preferably press-
fitted in bores in the coupler 31 and the shank 40, the
shanks 40 could be insert molded around one end of the
pin 50.

[0020] From the foregoing, it can be seen that there
has been provided an improved hand tool which is
adapted for ratcheting operation while, at the same time,
having an electrically insulating construction which pro-
tects the user from electrical shock hazard.

[0021] While a particular embodiment of the present
invention has been shown and described, it will be ob-
vious to those skilled in the art that changes and modi-
fications may be made without departing from the inven-
tion in its broader aspects. Therefore, the aim in the ap-
pended claims is to cover all such changes and modifi-
cations as fall within the true spirit and scope of the in-
vention. The matter set forth in the foregoing description
and accompanying drawings is offered by way of illus-
tration only and not as a limitation. The actual scope of
the invention is intended to be defined in the following
claims when viewed in their proper perspective based
on the prior art.

Claims
1. Aninsulating hand tool comprising:

an elongated shank formed of an electrically in-
sulating material and having a handle end and
a working end and a longitudinal axis and an
axial recess in the handle end,

a handle formed of electrically insulating mate-
rial and having an axial receptacle in one end
thereof,

a metal coupler receivable in said receptacle
and having a axial bore in one end thereof, and
a hexagonal connecting pin having first and
second ends respectively disposed in said re-
cess and said bore for joining said shank to said
coupler.

2. The hand tool of claim 1, wherein said shank has a
composite construction.

3. The hand tool of claim 2, wherein said shank in-
cludes a core formed of a glass-fiber-reinforced
plastic material.

4. The hand tool of claim 1, and further comprising a
bit holder coupled to said shank at the working end
thereof and adapted for receiving an associated bit.

10

15

20

25

30

35

40

45

50

55

5. The hand tool of claim 1, wherein each of said re-
cess and said bore is substantially circularly cylin-
drical in transverse cross section.

6. The hand tool of claim 5, wherein said recess and
said bore respectively have first and second prede-
termined diameters, said hexagonal connecting pin
having an across-corners dimension slightly great-
er than either of said predetermined diameters.

7. The hand tool of claim 1, wherein said handle end
of said shank has a first end face and said one end
of said coupler has a second end face, said con-
necting pin joining said shank to said coupler in a
connected condition wherein said first and second
faces are disposed in abutting contact with each
other.

8. The hand tool of claim 1, wherein said receptacle
includes a first engagement portion of non-circular
transverse cross section, said coupler including a
second engagement portion of non-circular trans-
verse cross section mateably engageable in said
first engagement portion of said receptacle.

9. The hand tool of claim 1, wherein said connecting
pin is formed of suitable steel.

10. The hand tool of claim 1, wherein said connecting
pin is press-fitted in said recess and said bore.

11. An insulating ratcheting driver tool comprising:

an elongated shank formed of an electrically in-
sulating material and having a handle end and
a working end and a longitudinal axis and a first
axial recess in the handle end,

a handle formed of electrically insulating mate-
rial and having a second axial recess in one end
thereof,

ratchet mechanism disposed in said second re-
cess and including a gear and a pawl assembly
engageable with said gear,

said ratchet mechanism defining a receptacle,
a metal coupler receivable in said receptacle
for engagement with said ratchet mechanism
and having an axial bore in one end thereof,
and

a hexagonal connecting pin having first and
second ends respectively disposed in said first
recess and said bore for joining said shank to
said coupler.

12. The driver tool of claim 11, wherein said shank has
a composite construction.

13. The driver tool of claim 12, wherein said shank in-
cludes a core formed of a glass-fiber-reinforced



14.

15.

16.

17.

18.

19.

20.

7 EP 1 116 555 A2

plastic material.

The driver tool of claim 11, and further comprising
a bit holder coupled to said shank at the working
end thereof and adapted for receiving an associat-
ed bit.

The driver tool of claim 11, wherein each of said first
recess and said bore is substantially circularly cy-
lindrical in transverse cross section.

The driver tool of claim 15, wherein said first recess
and said bore respectively have first and second
predetermined diameters, said hexagonal connect-
ing pin having an across-corners dimension slightly
greater than either of said predetermined diame-
ters.

The driver tool of claim 11, wherein said handle end
of said shank has a first end face and said one end
of said coupler has a second end face, said con-
necting pin joining said shank to said coupler in a
connected condition wherein said first and second
faces are disposed in abutting contact with each
other.

The driver tool of claim 11, wherein said receptacle
includes a first engagement portion of non-circular
transverse cross section, said coupler including a
second engagement portion of non-circular trans-
verse cross section mateably engageable in said
first engagement portion of said receptacle.

The driver tool of claim 11, wherein said connecting
pin is formed of suitable steel.

The driver tool of claim 11, wherein said connecting
pin is press-fitted in said first recess and said bore.
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